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AUTHORS : ikhaylov, B. M. and Blokhina, A. k.
TITLE: Organoboron Compounds. LXII. Synthesis of Organoborosilicon

Compounds
PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 11, pp.3615-3619

TEXT: To obtain thesge compounds which contain boron and sllicon on
adjacent carbon atoms, and to study their properties, the suthors
syntheeized such compounds by means of realkylation of triisobutyl boron
with vinyl derivatives of silicon. By heating a mixture of 1 mole of tri- .
isobutyl boron and 3 moles of vinyl-metrnyl-diethyl silane at 150-14000
for 6 hours, tri-(?-methyl-diethyl-silyl—ethyl)-boron (I) resulted in a
yield of 634
SCH,~=CHS1CH, (CpH,), + (is0-C,H )8 —— 55 [CHQCHZSiCH;<C255)z}5'
~3C4Hg
Compound (I) reacts, like toron trialkyls (Ref.4), smoothly with n-butyl
mercaptane to give the n-butyl ester (1I) of di-(2-methyl-diethy1-silyl-
ethyl)-thioboric acid and methyl-trietnyl silane. Ester (1I) reacts in
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Organoborosilicon Compounds B0O01/B066

the cold with water, and yields di-(2-methyl-diethyl-silyl-ethyl)-toric
acid (II1), which can be distilled in vacuo contrary to dialkyl boric
acids. Methanol gives, on action upon ester (11), not only the methyl
ester (IV) expected, but also the dimethyl ester (V). The reaction of
ester 211; with n-butyl alcolol proceeds in a similar way. Contrary to
what was expected the esters are not converted, on boiling with alcohols,
to the esters of 2-methyl-.iethyl-silyl-ethyl-boric acid. Apparently,
these esters are f.rmed .n that the complex compounds of esters with
alcohols which resu:-. in the first stage do not only separate
mercaptane to give the easters cf di-(2-methyl-diethy1-silyl-ethyl)-boric
acid, but are also split on the boron-carbon bond, with methyl-triethyl
silane and mixed esters resulting. On excess alcchol, the latter are
converted to the dimethyl esters (V) and dibutyl esters. When heating
vinyl-methyl-diethoxy silane or vinyl-methyl-dichloro_silane with
triisobutyl boron, the compounds [c32c3281035(00235)2]53 and

[CHQCH2Si(CH})Clz]BB, respectively, resulted (25% yield).

T, 4. Shchegoleva is mentioned. There are 7 references: 2 Soviet and
7 US.
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AUTHORS : Mikhaylov, B. . and Kozmins«ajya, TLooK.
TITLE: Organoboron Compounds. LAIII. Heactions of Esters of Alkyl

Thioboric Acids With Amines
PERIODICAL: Zhurnal obshchey khimit, 1950, Vol. 3C, No. 11, pp.3619-3624

TEXT: It was earlier found by the authors (Ref.?; that alkyl thioborates
react with ammonia to give B-trialkyl derivatives of borazol, and are con- /
verted to alkyl borodiazolidines on reaction with ethylene amine. In the :r
present paper, the above esters were reacted with amines. On the action

of two moles of primary aliphatic amines, alkyl-amino groups were found

to be substituted for the two alkyl-mercapto groups in esters cf alkyl
thioboric acids. In this connection, N-alkyl-substituted alkyl boron
diamines (I) were formed according to the scheme

RB ! ' _
(30439)2 + 2H,NR ———,Rs(??§ ), + 2n - C,HSH
R = -C -C y -C.H,,; H'" « C ) -C .
( n 5H7, n 4H9 iso sHyyi 2H5 n 4H9)
The reaction proceeded via complex compounds of amines with esters, which
Card 1/3
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Esters of Alkyl Thioboric Acids With Amines BOO1/B066

is supported by the fact that when mixing the components at -}COC 1noan
isopentane solution, a precipitate is formed which gradually disapjears.
Owing to the separation of the proton from the nitrogen atom and of the
anion of the alkyl-mercapto group from the boron atom, the complex com-
pounds are converted to amino thioethers which, in turn, form complexes
which decompose to mercaptane and the end product (I). On reaction of
equimolecular quantities of alkyl thioborate with primary amine, probably
a mixture of N-alkyl-substituted alkyl boron diamine(I), amino thicether,
and the initial thioether, the separation of which was not possible, is
formed. With secondary aliphatic amines, however, only one alkyl-mercapto
group is substituted by the alkyl-amine radical to give organoboron com-
pounds hitherto unknown, i.e., esters of alkyl-dialkyl-amino-thioboric
acids. These compounds are stable to diethyl amine, react, however, with
ethyl amine:

sc. 49

VAR
RB\\ + 2H2N02H5~——>RB(NHC2H5)2 + n-C4H98H + HN(C2H5)2

n(C,H iso-C_H
51

5)2 R = n-C

37
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This different behavior with respect to tre twe amines ig bviously due

to the fact that ethyl amine forms complex cumpounds with the esters,

which are not obtained with diethyl amine. The ahove reamiration also

takes place in the reaction of ethyl amine with isoamyl-di(diethyl-amino)-
boron. There are 6 references: 5 Soviet and 1 US. U)<

ASSOCIATION: Institut organioheskoy khimii Akademii nauk SSSR (Institute
of QOrganic Chemistry of the Academy of Scierces USSR)

SUBMITTED: January 3, 1960Q
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%\_
TITLE: Organoboron Compourds. LXIV. Heaction of zs.ers 3f Un-

saturated Organcboric Acids Witrn Silarn+ Thl .rides

PERIODICAL: Zhurnal obshchey khimii, ' o, Yoi. 7., Ne. 1, pp.3624-3628

TEXT: The authors used the additicrn res tior ,{ silane criorides to un-
saturated compounds in the presence -f .iatinun hydroc2'<ric ac:d, which
had been developed in the papers of Hefs.l= ‘ obtained in the present
study the esters (II) and (III) by ceactiusr o . .butyl ester ~f vinyl
boric acid (I) with silane trichloride .r metnyl-silene dicnlcride in
the presence of the above acid:
) o
CH ==cun(oc4u9) + HS4C1, > 01381CHZCH25(_0V459)2 \7(

éI (11)
CH, == CHB oc459)2 + CH551H012 ——,c12(cai)51cazcazs(0p

(1) (111)
In the same way, also the n-butyl ester o5f allyl boric acid reacts with

4972
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Silane Chlorides
methyl-silane dichloride. According to the data of Refs.!-}), the 8.iyl-
trichloride and methyl-silyl dichloride groups add to the terminai carbon
atoms. This addition takes place under milder conditions than it is the
case in olefins, but it is impossible without a catalyst. In the presence
of platinum hydrochloric acid, the addition of triethyl silane to the
ester of allyl boric acid is far more difficult. The addition of bcth
silanes to the esters is accompanied by side reactions which render the
purification of the reaction products difficult. This applies particularly
to the reaction of silane trichloride with the butyl ester of allyl boric
acid. A mixture Jf products resulted in this reaction from which a L]
fraction was senarated which contained more chlorine than corresponds to
the expected ester. Even under milder conditions no satisfactory result
could be obtained. On the basis of the results obtained in the paper of
Ref.4, the authors tried to carry out the addition of silane trichloride
and methyl-silane dichloride to (I) and to the butyl ester of allyl boric
acid under Tuirradiation. Complicated compounds resulted in this
ccnnection. After repeated distillation, a fraction was geparated from the
reaction products of the outyl ester of ally1 boric acid with silane
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trichloride, which also Suntained more Shior.ne g b e ter
C1551(0H2)5B(0C4H9). The formation of prevusts witn nip-er onicrine

quantities on reaction of the ester of aliyl buric acid with gi1lans
trichloride in the two above-mentioned case8 suggests that not only double
bonds but also ester groupings play a rcle in the reactions of egsters of
unsaturated organoboric acids. To check this assumption, the following
reactions were carried cut: the n-butyl ester cof n-propyl boric acid was
reacted with silane trichloride on heat.ng, and gave the n-butyl ester of
n-propyl-chloro-boric acid and other products not identified. There are

7 references: 4 Soviet and 3 Us.

ASSQCIATION: Institut organiche<.cy khimii Axademii nauk SSSR (Institute
of Organic Chemistry of the Academy of Sciences JSSH

SUBMITTED: January 3, 1960
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AUTHORS: Mikhaylov, B. M., Shchegoleva, T. A. 8/020/60/131/04/035/073
- BO11/BO17
TITLE: Synthesis and Some Transformations of Allqumercaptodil‘:o:l:anes'1
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 843-846 (USSR)

TEXT: The authors studied the reaction of diborane with n-propylmercaptan and
n-butylmercaptan in ether solution at room temperature and with different ratio
of the reagents. Tetraalkylmercaptodiborane is formed as a main reaction product
if a mercaptan excess is present (see Scheme). These compounds show considerable
resistivity: they do not change on longer storage, and may be distilled under
vacuum. On distilling they turn into highly viscous liquids, but some hours later
they become mobile again. The molaecular weight of the dimeric form of dialkyl-
mercaptoborane is by about 1.5 times higher than the cryoscopically determined
molecular weight of tetraalkylmercaptodiboranes. Apparently, a partial dissocia-
tion of the produced alkylmercapto derivatives of diborane takes place in the
benzene solution. In the reaction between diborane and n-butylmercaptan (ratio 1:2),
much less tetra-n-butylmercaptodiborane iag formed. Di-n-butylmercaptodiborane
C4H98BHZBH2804H9 is formed as a main product. It is an unstable compound which

is symmetrized on storing at room temperature into diborane and tetra-n-butyl-
mercaptodiborane. The latter was identified on the basis of its capability of
reacting with olefines at room temperature and of forming n-butyl ester of dialkyl-

Cerd 1/3
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Synthesis and Some Transformations of Alkylmercapto- 8/020 60/131/04/035/073
diboranes BO11/B017

thicboric aocidas (see Scheme). Furthermore, the yield in tri-n-propylboron,n-butyl
ester of di-n-propylthioboric acid, and tetra-n-butylmercapioﬂISorane on passing
propylene through the reaction mass of diborane with n-butylmercaptan is mentioned.
The yield dif fered according to whether the mass was fregh, or stored for one
night. The yield in di-n-butylmercaptodiborane is very low on the action of di-
borane on tetra-n-butylmercaptodiborane since equilibrium is established between
the reagents and the final product (see Scheme). Polymers are known which were
produced from diborane and methylmercaptan in the gas phase (Ref 2). The hydrogen
atoms of tetraalkylmercaptodiboranes ghow much lower reactivity than diborane.
Thus, the reaction of the former with mercaptan starts only at 50-60 , and procejds
energetically at the boiling temperature of mercaptan. In this connection, tri-
alkylthioborate (ses Scheme) is formed. On treating tetra-n-butylmercaptodiborane
with water or alcohol at room temperature, no hydrogen is separated. Under the same
conditions, N-trialkylborazols were obtained under the action of primary amines
(ethylamine, n-butylamine) on tetra-n-butylmercaptodiborane. Apparently, a complex
of dialkylmercaptoborane with amine (1) is formed during the first stage of the
proceas, This complex ia tranaformed into alkylmercaptoalkylaminoborane (II) with
mercaptan being separated. An N-alkyl derivative of borazol is formed from (11) un-
der precipitation of mercaptan. The high gtability of the B-H bond becomes manifeat
in the reactions between tetraalkylmercaptodiboranes and olefines. The authors
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succeeded in adding tegra-n-butylmeroaptodiborane to olefine hydrocarbons by heat-
ing the reagents to 70° in the presence of pyridine. There are 6 references,
2 of which are Soviet.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii nauk

SSSR
(Institute of Organic Chemistry imeni N, D, Zelinskiy of the
Academy of Sciences, USSR

PRESENTED: December 22, 1959, by B. A. Kazanskiy, Academician

SUBMITTED: December 21, 1959
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AUTHORS: Hikha*lovg B. M., Dorokhov, V. A,
TITLE: Qrganoboron Compound»a Reactions of 1,2-Diaryl Boranes q
With Olefins'land Diene'Hydrocarbons

PERIODICAL: Doklady Akademii nauk S8SSER, 1960, Vol. 133, No. 1,
pP. 119 - 122

TEXT: The authors developed a method of preparing 1,2-diaryl boranes
from esters of aryl or diaryl borio acide and from diborane (Ref. 1),
which makes it posaible to study these diborane derivatives. Their
chemical properties had been almoat unknown. The authore examined the
reactions of 1,2-diaryl diboranes with olafin and diene hydrocarbona:
with the former, i.e., propylene or a-butylene; 1,2-diphenyl diborane
enters into reaction in an ether solution on cooling. The resulting
phenyl-boron dialkyls are unstable and are symmetrized to triphenyl
boron and boron trialkyls already at room temperature (cf. Scheme).
#¥hen triphenyl boron reacts with olefin hydrocarbons, it is possible
that part of it is formed by symmetrization of the initial 1,2~d1pheny1L*//
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Organoboron Compounds. Reactions of §/020 30/135/01/35/070
1,2-Diaryl Boranea With Olefins and Diene BO11/B003
Hydrocarbons

borane. Reactions with dienea were carried out in benzene or toluene

solutions between ~-40 and -30°C. Besides 1,2~-diphenyl diborane, the au- /
thors used 1,2-di-o-tolyl borane, which had been synthesized by them

for the first time. A cyclic compound having a boron atom in its ring

18 obtained from 1,2-diphenyl diborane and butadiene in a 51% yield:
1~-phenyl boron cyclopeutane (I), An analogous addition of 1,2-diaryl
diboranes to dienes took algo place in the case of 1,2-diphenyl di-
horane and isoprene. Thie addition led to the formation of 1-phenyl-3-
methyl borocyclopentane (II), whereas 1-o-tolyl borocyclopentane (JII)

wap synthesized from 1,2-di-o-tolyl diborane and butadiene. Koreover,
these conversions were accompanied by the formation of boron triaryls.
This is indicative of a partial symmetrization of the used 1,2-diaryl
diboranes during the reaction. 1,2-diphenyl diborane reacts with cyclo-
pentadiene at w40°C, thus forming a solid subatance which is insocluble

in ether and only slightly soluble in benzene. 1-phenyl borecyclo-
pentane had earlier been synthesized (Ref. 3) from phenyl boron di-
fluoride and 1,4-dilithium butane (in analogy to Ref. 4). As regards

the reaction of 1-aryl borocyclopentanes to active hydrogen compounds,u//

Card 2/3
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Organoboron Compounds. Reactions of 8/020/60/133/01/33/070
1,2-Diaryl Boranes With Olefins and Diene BO11/B0O03
Hydrocarbons

the authors found that 1-phenyl borooyclopentane reacts more easily
with igobutyl alcohol than boron trialkyls Ref. 5). In this case, the
isobutyl ester of n-butyl-phenyl boric acid is formed under ring
cleavage. Under the action of n-butyl mercaptan, 1-phenyl borocyclo-
pentane passes over into the n-butyl ester of n-butyl-phenyl thioboric
acid. This ester is the firat representative of the esters of alkyl-
aryl thioboric acids. There are 7 references: } Soviet, 1 American,

2 German, and 1 Scandinavian.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinakogo
Akademii nauk SSSR (Inastitute of Organic Chemistry
imeni N. D. Zelinskiy of the Academy of Solences, USSH)

PRESENTED: March 9, 1960, by B. A. Kazanskiy, Academician

SUBMITTED: March 3, 1960 Lf/
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MIKHAYLOV,

"Synthesis and Reactions of Sulpher Containing Compounds of Boron."

Report Presented f: the Annual Meeting of the British Chemical
Society in Liverpool. April '41
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o Radiochemical conversicns of organic compovids. l.veftckhimii:a
1 no.2:267-273r-Ap '6l. (MIRA 15:2)
1. Institul orgunicheskoy knimii AN S$SSR im, N.D. Zelinskogo.
(Radiochemistry) 3
(Propene) (oxidation)
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_ MIKHAYLOV, BJM.; GALKIN, A.F.
Synthesis and properties of B-tri-n-butymercaptoborazoles., Izv.
AN 33SR, Otd. khim, nauk no.2:371-372 F '61. (MIRA 14:2)

1. Institut organicheskoy khimii im.N.D.Zelinskogo AN SSSR.
(Borazole)
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S/062/61/000/003/515,7% 2
26./610 B117/B208

AUTHORS: Hikhgylov, B. M. and Kiselev, V. G.
TITLE: Radiolytic oxidation of propylene with oxygen

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh
nauk, no. 3, 1961, 527-529 )f
\

TEXT: 1In this short communication, the authors report on the oxidation of
propylene with oxygen in the gaseous phase. Experiments were coconducted
under the following conditions: voltage of the accelerating field '20C kv:

output amperage 0.1 ma (total dose 0.55,1025 ev): initial preassure equal to
atmospheric pressure, room temperature, ratio of the components 1'.1
Oxidation took place in an aluminum chamber of 2 1 capacity The total
amount of acids was determined by titration witl phenolphthaleine ns the
indicator; the end point was indistinct owing to the presence of peroxides
The peroxides were determined iodometrically. There was no propylene oxide
in the oxidation products. Gaseous oxidation products were chromatographed
CO, and oxygen were determined by the absorption metrod. The results of
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Radiolytic oxidation of propylene .. B1°7/B208

these experiments are summarized in the table. The data indicate that the
main products which form during oxidation of propylene under the action of
fast electrons in the gaseocus phase are peroxides, acetol, carbon monoxide,
and propanal. The absence of acrolein indicates that the me'hyl group is
not oxidized. The high acetol yield may be best explained Ly addition of
the oxygen molecule to the double bond of propylene, and ty isomerization
of the cyclic peroxide resulting in thie way. Propanal is presumably
formed by reaction of primary active propylene peroxide with initial
propylene. The high carbon monoxide yield indicates that it 1s no decom-
position product of formic acid, but one of the primary products formed 1n
addition to the acid. The scheme of radiolytic oxidation of propylene is
thus, in essential, analogous to the scheme suggested in Ref 1
(B. M. Mikhaylov, V. G. Kiselev, Izv. AN SSSR, Otd khim. n. 1960, 1613
for the oxidation of ethylene under the action of fast electrcns:

0
C,Hg </ = CHY c,Bp —— ¢

3 B0,

b]

C,H
053602 — CH,COCH, OH; C,HO, 36 2C H,CHO.

3 2 376 5
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3/062/61/000/003/010/013
Radiolytic oxidation of propylene... B117/B208

The peroxide denoted in the scheme by C)H602 is' assumed to have the

following structure CH, — CH — CH
5 ) | 2
0—20
i.e., it 1s a homolog of the cyolic ethylene peroxide. There are ! table
and 12 references: 2 Soviet-bloc and 10 non-Soviet-bloc.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk SSSR (Institute of Organic Chemistry imeni
N. D. Zelinskiy, Academy of Sciences USSR)

SUBMITTED: August 2, 1960
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AU BORS: Mikhaylov, B. M. and Vasil'yev, L. S
TITLE: New method of synthesizing alkyl boric acid esters

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh
nauk, no 3, 1961, 531-532

TEXT: In this "Letter to the Editor", the authors report that they have
found a new mathod of synthesizing alkyl boric acid esters while studying
the properties of tetraalkyl diboranes obtained previously (Ref i

B. M. Mikhaylov, A. A. Akhnazaryan, L. 8. Vasil'yev, Dokl. AN SSSR 136,

g28, 1961). Tetraalkyl diboranes were found to react with orthoborates .
slowly at room temperature and quickly when heated (800—’OO°C}. glving ‘
alkyl boric acid esters (80-90 % yieldg. Y
’ 4 1 f oA
343232 + 2(R 0)53 — 3RB(OR"), * /2 R,B,H, &y
R = n-CBH , N - C4H9‘ R - ABB. n—CSH7. n - 07815
Reaction (1) proceeds via several stages, alkyl and alkoxyl groups being ¥

substituted for the hydrogen in tetraalkyl boranes and their primary
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S/062/61/OOO/OO}/3’2/O“ //
New method of synthesizing alkyl. .. B117/B208 !

conversion products. It was further fouid that dialkyl d:iboranes reuact
with trialkyl borines (particularly readily when heated) to give tetra-

alkyl diboranes: RZBZH4 + 2RBB —-—*ZRABZ}I,J The possibility of zonverting
dialkyl diboranes resulting from reaction F1) into tetraalkyl diboranes 1in
the presence of trialkyl borines permitted the synthesis of alky! bor:i:
acid esters from trialkyl borines ani ortho-borates under the acticn of
catalytic amounts of tetraalkyl diboranes. In this way, various alkyi

boric acid esters were obtained by heating the above components up te

} , ReBoH) .
80°-100°C (80-90 % yield) st + 2(R ﬂ)53 3RB(OR ', Abstrazter 3
note: This i3 a full translation from the original There is ' Soviet-
bloc reference.
ASSOCIATION: Institut orgacicheskoy khimit im. N. D Zelinskogc Akadems: »

nauk SSSR (Institute of Organi- Chemistry tmemi K & Zelinakiy,
Academy of Sciences USSR)

SUBMITTED: January 16, 1961
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B.M.; SECHEGOLEVA, T.A.j SHASHKOVA, Ye.M.

sters from trialkylborine:: (End

(MIRA 14:5)

MIKHAYLOV

f 1thioboric acid e
?E;:::::e:. a]f:;.u 438R. 0td . khim,nauk 00,5:1916-917 W

| Zelinskogo AN SSSR.
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SHASHKOVA, Ye.M,; MIKHAYLOv, 3.M.

SECHEGOLEVA, A3 amin AN S SSR.Otd.kchim,
Reactions of triethylthioborate with os. 127 (MIRA 14:5)
pauk 00.5:916-919 My ‘6l.

1inskogo AN SSSR.
anicheskoy khimii im. N.D.Ze
1. Institut organic e L 8) iniaes)
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MIKRAYLOV, B.M.; ARONOVICH, P.M.

d sition of
/4 ?::iobrompropylboric acida.

927-929 Wy t6l.

orgenicheskoy khimii im
(Boric acid)

and
S ﬂ-dibrouoethylboric '
AN’ SSSR. Ofad.k"‘.iﬂ.muk m.s.

tyl esters of
(MIRA 14:5)

Izv.

. N.D.Zelinskogo AN SSSR.

1. Institut o1 Soreto |
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B.M.; SHCHEGOLEVA, T.A. R
¢ 1-n-butylmercaptoboracycloalkansse 1278 S vrra 14:6)
- ono 63111421144 Je ‘el.

i im. NnD.zelm
1. Institut organicheskoy kht:;cloalkaneS)

MIKHAYLOV,

Synthes
khb.nauk

kogo AN SSSR.
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MIKHAYLOV, B.M.; TUTORSKAIA, F.B.
T T 101 Izv.m m.oﬁ.

1lboron.
f amines and ammonia on trially. o
i‘cggf:a:k n0.631158=1159 Je 161, (MIRA 1436)

ganicheskoy khimii im. N.D.Zelinskogo AN SSSR,

1., Institut or oantc com pounds) (Amines) (Ammonia)

(Boron or
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AUTHORS: Mikhaylov, B. M.y ghchegoleve, T, Ay graghkoVe, Ye. M.,
gheludyakov, v. D.

TITLE: Polymers and trimers of alkyl mercanto-boTranes

PERIODICAL: Akademiya nauk S3SR. Tzvestiyo. Jtielentiye khimicheskikh
nauk, No: &, 1961, 1163

TEAT: The authors gtated thst the reaction of dibcrene xith mercaptans
(1:2) in ether regults in nolymeT alkyl mercapto-bornnes. mhe diborane
reacts with methyl mercaptan, forming 8 aolid nlymer (CHBSBH2)X rhich

had been synthesized previously by A.Bure and R. Wagner (see pelow) with- .
out the use of a solvent. On reaction o° ethyl mercaptun OT n-butyl
mercaptan with diborane, glass-like polymers of ethyl mercapto-borane \7\\

( 02353“2) X

elimination nf the ether by jjgtillation. The polymers of ethyl
mercapto-borané and n-butyl mercapto-borane are converted gredually at
room temperature to the corresponding trimers of sliyl mercapto-borane.

or of n-butyl mercapto-borane (n'CAH9S?H2)x are obtsined after

card 1/3
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Polymers Bnd trimers Of a]kyl... ) " t 1
- SBH 1 nas ne Eo’\ll(‘w ng
e . ca to borane (v?HS 573 ' 1'r1) b. \ .
The trimer Of th[l mer P 2 5" | - . 1 ' .
obt rned H 1 2.9 t o (1 .; L A) !, mrlecular weight (detﬂrmmed
1 H "f; 2 90' B 14,3 ""; “.A.? ', w12 cule t o
iz .{ H. p I r y ( ~to-boTH e
cT :is(;o | a : h , ’ trime ol r‘-b')t 1 merca’
| 2 The
11 ‘\- 21 . H 223. . ) o7 . 1 ; .
y pic y ! t . 4 :~3=O.’)37‘; r'D = 5 3) ia 8‘ |
IECOHI;)OSQS n vacuum distillﬂ iont A ’ > . g -
()ht,a I\e(l H 2 1; 2 1 H B 10.25; 10.’)2 71; mOlQC ar e f;h 2)5 )
9 9 . . " Y n . etn 1
i ‘; : . , SB ) . Trhe S")ll:i T'-Jl]mer Of m y
2 4 Corresponding to (Jlﬂa n -5

in tetrahydro-
.g dissolved in

g stable; noweveT, mhen izh?i gpercapto-borane: boiling

r mercapto-borane 1:rted v5 tae trimer of methy
v .

furan, it 18 ¢
3
4

20 duta obtained:

oc (1 5mmﬂg))d 20 | 4.0121} N =1.54834 2.5 103 .6

at 80-81 : B 17 go; 17.30 %; molecular welgat: soranes are
: 37 ’ ' rcapto-Dara

Bact 5-45 2 }t’ (cH,SBH )3» Tne trimers of alkyl me

corresponding o 3 2

d o . - i -
v f Stabl again % the act on of air an, wate Ih“ze is non SOV
a y e g T. l et
g i i -
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ymers and trimers of alkyl... B118/8220
plication reads

The reference to the English-language pu
J. Amer. Chem. So¢. "6, 3307 (1954) .

x. D. Zelinskogo 3S5SR
. Zelinskly USSR)

Pol

vloc reference.
ag followe: A. Burg, R. WagneT,

Institut orgenicheskoy khimii im.
jo Cremistry ireni N. D

ASSOCIATION:
(Institute of Organ

SUBMITTED: april 20, 1961
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MIKHAYLOV, B,M.; LOROKHOV, V.A.

Synthesis of H-trialkylborazines from alrylamine boron hydrides
in the prusence of mercaptans. 1zv. AN SSSR., Ctd.khim.nauk no.

7:134,6-1348 J1 '61. (MIRA 14:7)

1. Institut orgunicheskoy khimii im. N.D. Zelinsko
(Borazine)

go AN SSSH.

1_‘_‘_.._.5_.._.“____'.._! et 4..<_‘.____.:'.;.-_i'
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5 '062/61/000, L1t L
g. 700 B103,'B147
AUTRORS: @iEEEILPYL_Ef M ., ant Dorcokhov, VYV =
TIiTL: Synthesis of some 4ialkyl-aminc poranes and alkyl-mercap-<

(dialkyl-amlno) boranes

PLRICDICAL" Akademiya nauk 555R. lzvestiya. Otdeleniye krimicheskikh
nauk, no. ', 1661, 2084 - 2086

-.%T. The following compounds were synthesized: (a) n-propyl-mercaptoc
1d:methy1-am1no) borane (boiling point 48 - 50 C at 12 =m He } dio- 0 270bt;
ni - 1.4701)% (b) n-butyl-mercapto (dimethy‘-amino) borane (boiling point
sE - 57°C at 7 mm Bg; dic- 0 8666, n%o- 1 4669); (c) n-propyl-m-rcaptc

fdllsoamyl—nmino) borane 'boiling point 92 - 94°C at 1 > mm Hej

d?o- 0 84273 n%o- 1 4640) and 14) n-butyl-mercapto (piperidino) borane /
. 20 o

‘bo1iing point 7% - 7405 at 1 5 mm Hgy dio- 0.9170; ng - 1.4944, The
\nitial substances were dialkyl-amino boranes: (e) dimethyl-amino borune;
Card 1/5
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29523
5/062/61/ooo/c*~;c~c,c-z
synthesis of some dialkyl-amino.. B103,'B147

Lf) 41isoamyl -amino boranej and {(g) ptpertdine porane with yrelds ©

... theoretical values The reaction used for the gynthiesis oLl -
ras previously been descriped by the authors (Dokl AN SSSR., ‘2%, O
“+9&*); Zh obshch khimii, 21. 7184 (196)) It permits the syrn hesis
of different alkyl-mercapto \dlalkyl-amlno) boranes from borans ~smplexer
x1th secondary amines e) - g) were obtained by passing dibarane 7 -
terperatures through an ether solution of the relevant secorndary Aarn.on-
ar. pagy method of synthesizing d1alkyl-amino boranes consists .o rea’ Ting
_i+tnlum toron hgdride witn tn2 nydrochlorides of the amines .0 ether

o

zedium a) - d4) were syntnes;zed by allowing the re.evant mercaptals .
.- act on e) - &) at .00 - "2€°C as follows :
SR'

s \ / -
R_NH BH, - R'SH >R_NB . 2K
? : ~ . 2
’ H

5, - d} exist in 8 mcnome=T: s [OTM Tney can be nydro.ized ard are
a¢xidrzed in aiTl They react #ith alcohols at room tempeTratile UIANNE
s=parating H Their alkyl-mercapto groups are gubstituted by an
alkyl-amino OTF 41alky! amino group under the effect of primary OF geconinr:
umines Cn neating vith higrer mercaptans. a) - d) exchange their RS
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a ni, her

i, ber alayl-me
svconuary amine,
¢rou, nare substituted.

b) are presentud. There
The reference
A, Burg, C.

.reitsto (L 0oud.

Finally,
are ', references:

Good, Inorgnn. iucl. Chem. 2,

AoocCaa B lostitat -r rCcow
nouk Cintitet.
aclinacd, o U 5

Uy
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MIKHAYLOV, B.M.; VASIL'YEV, L.S.
-

Exchange reactions between boric organoboric acid esters and their
thio analogs. Izv.AN SSSR.Ytd.khim.nauk no.11:2101-2102 N ‘*€1.
(MIRA 14:11)
1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR.
(Boric acid) (Boron compounds)
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5/199 61,/003,/006/009/919
// 22/9 ol 2209 3110/8208

AUTHORS s Mikhﬁl&ﬂ?L,Bf M., Aronovich, P. M.

TITLE: Organoboron compounds. LAX711. Polymeriz.tion of the butyl
ester of vinylboric acid

PERIODICAL: Vysokomolekulyarnyye soycdineniya, v. 3, no. 6, 1361,
861 - 864

TEXT: H. Normant, J. Breun (Compt. rend. 248, 828, 1959) found that
vinylboric acid derivetives were capable of sponteneous polymerization.
Studying some reactions of th: butyl ester of vinylooric acid the authors
observed a spontaneous polymerization of the ester. To investigate the
properties of the polymers, the butyl ester of vinylboric acid was poly-
merized under the actior of dry air at room temperature in the presence
of the dinitrile of *, ' _azoisobutyric acid. Polymerization proceeded
quickly under heat evolution. The resultant gel which was insoluble in
organic solvents was transformed into a sclid substance after exposure

to air. Its analysis —as no® possivle. The empirical composition of the

polymer exposed 1o air was (szﬁz.ixx34)r. Tris is assumei to Dd¢ &
~ s s .
Card 1/5
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23766 7

s/190 61,/003/006/009/919
B110/3208

trimeric copolymer of the partly hydrolyzed osster of vinylboric acid and
oxygen, probably having the following structure:

13 (0OH) (Ol
1

|
0. 0. CHg— CH—O 1y — CHly - CH-- CHy — CH

08
0

1,00
|

_ 0 -0 CHy--CH -0 ~-l)--(‘.|l,——(lll-Cll,——ClI

i!(OII), L(OH),

Then treated with toiling water toric acid and a nev polymer with g ~ 40
bvoron content are formed. The C-B bonds along the principal chein, vhich
have no part in the building-up of cross-links are destroyed, and the
resistance to heat is considerably increased. The mass obtaired in nitro-
gen atmosphere is mor ~obile then that formed in oxygen atmosphere. The

Card 2/9
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Orgaenoboron comgpounds ... B G/ B20OB

gel 18 slowly dissolved in benzenc. Whern diluted with i1sopentane, 4 hard

polymer 13 geparated, It 1s #urmel o oeXpoAuIe “r air, darkens, and

contains~'04 more oxygen i o crong . simete analysia ‘han that separated
-t 2 o

l t

in nitrogern atmosphere. ., g::i°l o 21 ‘he LLhatTiE ufcx.fx-.z:zsoou:yr;?
acid as an initia'ar ance.wriates polyler. latlitn. a .uw'ﬂmoun. cf 1mpurtties
in the initial ester essentin..y nfiaences tne polymerization pfccess.

The n-butyl est~r cf vinylvtori® act poLymerlzes wlth gtyrepe o

10 _
(Czoﬂzﬁo_Bz) and with vinw.rnt, . etner n0 O H0,BY By pasaing i
n n
2
into 5 g butyl eater t-o: T omo e Catcer wais nemcad srd copverted tooa
thick transparent g=:. . T. i dhl.Tw DenDlere Weoe added, after standing
: > . Ce e Ay ant : jaid @wna de~arted, and the
for 2 weeks, the gei swe..rel e Goapamrent Loy b
. . - " ETL v e RN ~ R Ve - .
polymer was aliowed *7 alard 7 S S CLm CEmPETATUTE. O © 1 umps
F 3 A .o : < ews o powaer [THp oot tne anitlsy
are formed which gave 5,9 » -1 LRy v el
’ i L ER SN ! N ernrene, acetansa
ester). when triturated, Tro po.oyTmes o oaocrsiluboe anone TR ';d
~ T . . e - ' L . :
alcohol, d:oxane, ani bel.. ry ~rooptrm ot torng ye. . W Yﬁxhdh}i
y p ¢ Cymer Was heathe or
beyond '20°C. and settens "o TLo L g prayliel Wa3 DEn d t
) - Iq ' ke 3 oy by 3 2 ~a
30 min 1n 5 ml of dustis. ol Wt ne rweaidue Kas fr.oterad. Wasned 1
. . . R ‘. ~0t S .
with water and dried 1rm tr . v cLoat Tt mparatur LLab g nf oA
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21.84 yreld. Formula cbt..
mer 1s 1ns-luble .n

When exposed teo mir,
for 3 days the ~omptsiticn

el

wl e day and

ey by

. . 3, A
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u
Teatn g
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, *r
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mole) butyl ester and '.°
le of A, &' -uzo130but
gsealed ampul, for 50 hr -
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23766

3/190/61/005/006/009/019
orgsnoboron compounds ... B'10/B208

isopentane were aedded after dissolution in 3} ml benzene Formule
assumed ! (CTH1}O}B)n° The polymer was not soluble in benzene, darkened

as/)120°c, and softened atw‘BOOCo In the copolymerization of the n-
butyl ester of vinylboric acid with styrene & colorlees, powder Tesulted
in a 20% yield; it wase insoiuble in alcohol, acetone, benzene, dioxane

1 ' 3 -
and boiling chloroform: (C20H5207 2in® There are 8 references: 3

Sgviet-bloc and 5 non-Soviet-bloc. The references to English-language
publications read as follows: Ref 5: R, L. Letsinger, S, B, Hamilton,

J. Amer. Chem, Soc.. 87, 3009, 1959, Ref 6: W. Jo Lennarz, H. R. Snyder,
J. Amer. Chem. Soc. 82, 269, 1960. Ref B: A. A. Miller, F. R. Mayo,

J. Amer. Chem. Soc.. 18, '023, '956.

ASSOCIATION: Imstitut organicheskcy khimii 1m. N. P. Zelinskogo AN SSSR
(Instttute of Organic Chemlstry imeni N. D. Zelinskiy AS
USSR)

SUBMITTED: July 2€. 1960
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MIKHAYLOV, B.M.; FEDOTOV, N.S.

Structure of complex compounds of diphenyl boron chlorides with

primary amines. Izv.AN SSSR.Otd.khim.nauk no.l0: 1913 O ‘61,
(MIRA 14:10)

1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR.
(Boron compounds) (amines)
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5‘ 200 BOGC1/BC66
AUTHORS: _Mikhgxlg1+_ﬂ+_mw_and Bubnov, Yu. N.

TITLE: Organoboron Compounds. LXV. Synthesis of Dialkyl Thioborates
by Reaction of Mercaptans With Trialkyi Borines

PERIODICAL: zhurnal obshchey khimii, 1961, Vol. 31, No. 1, pp. 160 - 166

TEXT: In addition to Refs. 1 - 6, the present paper desoribes the reac-
tions of trialkyl borines with ethanethiol, 1-propanethiol, and thio-
phenol, the conversions of dialkyl! thioborates by alcohols and higher

presence of catalytioc amounts of mercaptans. The reaction of ethanethiol,
or 1-propanethiol with ethyl or tripropyl borines gives the corresponding
dialkyl thioborates (I), and saturated hydrocarbons according to the

mercaptans, and the reactions of trialkyl borines witk alcohols in the )(

equation:

RBB + R'SH

R = CZH

RI

R
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Organoboron Compounds. LXV. Syntheeis of Di- §/279/61/0%1/001/914/7.2%
alkyl Thioborates by Reaction <f Mercar tans BOGC1/B06E

With Trialkyl Borines

The reaction sets in at room temperature with further spontaneous heating.
Short heating between 110 and 160° is necessary to ensure complateness of
the reaction. Addition of mercapten to trialkyl borine heated to 1509
yields hydrogen (10 %), and unsaturated hydrocarbon (Ref. 1). The reaction
of thiophenol with tri-n-butyl borine giving the phenyl ester of di-n-
butyl thioboric e~id, develops like the reaction with tri-n-propyl borine
(Ref. 1), which yields not only a saturiated hydrocarbon {n-butane, but
also considerable quantities of an unsaturated rLydrocarbon (butylene).

and hydrogen {

(n - cdag)ss + CeHSH ——— (n - 0439)?BC6H5 +n - CH, o+ CHy v
The formation of gaseocus products of different compositicny 1ir the reuc-
tion of trialkyl borines with compounds having a mobile hydrogen atom
(mercaptans and thiophenol) is explained by the reaction mechanism
suggested in Ref. 1. Further interpretations are given in the present
paper. The dialkyl thioborates are converted to dialkyl borates by heating
with alcohols (Ref. 4). With higher mercaptans, dialkyl thiobor:tes are
subject to eater interchange. The syr.thesis of dialkyl borates from tri-

Card 2/3
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Organoboron Compounds. LXV. Synthesis of Di- §/079/63 /221 /m1 /214 /0
aliyl Thioborater by Reaction of Mercaptars BOO* /BLFF

With Trialkyl Borines

alkyl borines and alcohols wes found to take place with Ligh yields also
when mercartan catalysts ar- used. In this way, €. g. the n-butyl ester of
di-n-butylboric acld, ara the metiyl ester of di-n-irigyltoric acid wecre
synthesized from the corr-spondiryg trialxyl borir. srn. alcohzl. Thers
12 references: 1. Soviet, 1 US, and 1 Britisr.,

are

ASSOCTATICN: Institut orgaricheskey xhimii {(Institute of Crganic Chemistry)

vl

SUBMITTED: February 1, 196>
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BOO1/B0O66
AUTHORC: Povarov, L. S. and Mikhaylov, B. M.
TITLE: Polyene Compournds. XIV. Synthesis of Monoarylated Polyene

Hydrocarbons
PERICDICAL: Zhurnal otshchey khimii, 1961, Vol. 31, No. 1, pp. 167 - 17%

TEXT: The suthors synthesized the following monoarylated, luminescent 7
polyene hydrooarbons which have so far not been described: 2,6-dimethyl-
1-phenyl heptatriene-1,3,5 (1), 8-methyl-1-phenyl nonatetraene-1,3%5,7 (II;,
and 4,8-dimethyl-1-phenyl nonate* ~aene-1,%,9.7 (III). They were obtained
by a method jescribed in Ref. 3, which utilized the condensation products
of the acetal of methyl croton aldehyde with isopropenyl ethyl ether and
ethoxy dienes (Refs. 4, 5). 4-ethoxy-6-methyl hepten-5-one-2 (IV) resulted
from the ketal of 4-ethoxy-6-methyl hepten-5-one-2 (Ref. 4) on hydrolysis. —
On condensation with benzyl magnesium chloride, (IV) gave 4-ethoxy-2,6-
dimethyl-1-phenyl hepten-5-01-2 (V) which was converted to 2,6-dimethyl-
1-phenyl heptatriene-1,3,5 (1) by bolling with EBr in aqueous alcoholic
solution. The corresponding aldehydes (VI) and (VII) were obtained in the

Card 1/2
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Polyene Compounds. XIV. Synthesis of Mono- S/079/61/0%1/921/%15/02¢
arylated Polyene Hydrocarbons 7751/BOKF

same way from the acetals of 5_ethoxy-7-methyl-octadien-2,h-al-1 and
5-ethoxy-3,7-dimethyl-octadien-2,6-al-1 "~af. 5). f-ethoxy-f8-methyl-1-
phenyl nonadien-3,7-01-2 (VII1I), and, respectively, 6-ethoxy-4,8-di-
methyl-1-phenyl nonadien-3,7-0l1-2 (IX) were separated on condensation
with benzyl magnesium chloride; they were converted to hydrocarbtons (II)
and (III) by splitting off water and alcohol. In the crystalline state,
compound (Ig shows in ultraviclet light a pale-violet luminescence which
does not appear in solution. Polyenes (II) and (II1) show a bright blue
luminescence, when dissolved, and do not luminesce at all in the solid
state. The labile compounds {I) - (III) are oxidized even by atmospheric
oxygen. Heating in dissolved staite transforms them into oily products
which renders their purification by crystallization difficult. There are
6 references: 4 Soviet, 1 US, and 1 British.

ASSOCIATICN: Institut organicheskoy khimii Akademii neuk S33R (Institute
of Organic Chemistry of the Academy of Scierces USSR

SUBMITTED: March 27, 1969
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g. 3700 B118/B208
AUTHORS: Mikhaylov, B. M, and Vaver, V. A,
TITLE: Orgunoboron compounds. LXVII. Reactions of trialkyl borines

with organic acids
PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 2, 1961, 574-577

TEXT: Following their previous paper (Ref. 1) on the effect of compounds
having a mobile hydrogen atom (water, alcohols, phenols, amines, mercaptans,
thiophenol) on trialkyl borines, which gives compounds of type (I), and
saturated hydrocarbons and H, (R}B + HYR'— R,BYR' + RH + R_, + H, (Y

= O, NH, St R' = H or a carbon radical), the authors now investigated the
conversions of trialkyl borines on reaction with organic acdis. Except for
the reaction of acetic acid with triethyl borine giving diethyl boro acetic
anhydride and ethane carried out by H, Meerwein, H. Stnke (Ref. 2), no
further reactions of this type have been described. The experiments made

by these two scientists were repeated, and their data confirmed at equi-
molecular quantities of the initial products. When the equimolecular gquantiy

Card 1/3
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Organoboron compounds. LXVII. ... B118/B208

of acetic acid is doubled, ethyl pyro-boro acetic anhydride is formed via
the monoacetate. The formation of the latter is explained by the fact that
the monoacetate is converted to ethylyl boro acetic anhydride two molecules
of which split off one molecule of acetic anhydride. The synthesis of

mixed anhydrides of organopyro-boric and organic acids had been carried out
earlier by N. S. Fedotov and T. A. Shchegoleva (Refs. 3-5). Also the higher
trialkyl borines react with acetic acid, even at room temperature, #ith
spontaneous heating to 50-60°C; further heating of the reaction mixture
between 60 and 100° goon conmpletes the reaction. Contrary to triethyl borine,
the higher trialkyl borines react with acetic acid to give the corresponding
alkyl pyro-boro acetic anhiydrides. At excess acetic acid, n-butyl pyro-boro
acetic anhydride (V,R = n - 0459) or isobutyl pyro-boro acetic anhydride

(V, R = im0 - C ) result after separation of two moles of the saturated

459

hydrocarbon, and in subsequent distillation of the reaction mixture
(Refs. 4, 5)s RB— 0 —— BR

| | (0.

OCOCH3 OCOCH)
Card 2/3
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Organoboron compounds. LXVII. ... B118/B208

On reaction of chloro acetic acid with tri-n-butyl borine, the anhydridea
of n-butyl boric and chloro acetic acidas and n-butane result. There are
5 references: 4 Soviet-bloc.

SUBMITTED: March 14, 1960
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_ 8/079/61/031/002/011/019
¢ 3100 B118/B208
AUTHORS: -Mikhaylov, B. M. and Bubnov, Yu. N.
TITLE: Organoboron compounda. LXVIII. Dialkyl borine amines and their

N-substituted compounds
PERIODICAL: 2Zhurnal obshchey khimii, v. 31, no. 2, 1961, 577-582

TEXT: In the present stidy, dialkyl borine amines and their N-substituted
derivetives were synthesized from dialkyl thioborates. The thioborates react
with ammonia (Refs. 1 and 2) in a strongly exothermic manner, even on cooling
and separate out, at the beginning, a crystalline complex compound RZBSR'-NH5

I) which decomposes at about 20°c, and splits off mercaptan to give dialkyl
y

borine amine (II):
///ER'

R,BSR' + NH, — RZB,\\\ —— R,BNH, + R'SH. Complex (I) could not
I) NH

( 3

Card 1/4
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Organoboron compounds. LXVIII. ... B118/B2086

be obtained in pure condition, but there is no doubt about its formation.
The synthesis of higher dialkyl borine amines from trialkyl borines and am-
monia in the presence of mercaptans, as well as the reaction of NHB with di-
alkyl thioborates at room temperature, suggested by the authors in“Ref. 4,
are the most convenient methods of synthesis in preparative respects, owing
to the easily accessible initial compounds. R. B. Booth, C. A. Kraus

(kef. 6) obtained, on reaction of ammonia with di-n-butyl boron chloride in
the presence of Na, a product boiling at 100°C (0.01 mm Hg) which was ag-
signed the structure of di-n-butyl borine amine. The di-n-butyl borine
amine earlier synthesized by the authors (Ref. 1) boils, however, at 55.5°C
(11 om Hg), and corresponds to the structure R2BNH2, as was confirmed by

exact chemical conversions of the dialkyl borine amires. Thus, 80 far only
the firat member of the dialkyl borine amine series, dimethyl boro amine,
has been known in the form of its dimer (III)

3)2 ‘\\‘HH//B(CHS)Z (Refs. 3, 4, 5, 8). On the basis of molecular weight
(r1z)™%2
determination, the higher dialkyl borine amines are found to be monosers.

Card 2/4
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Dialkyl borine amines are very reactive (inflammation on the air, easy
hydrolysis, reaction with alcohols) (Ref. 9). Dialkyl borine anirnes under-
go reamination with substituted amines to give N-substituted dialkyl borine
amines (Ref. 2). The latter may also be obtained easily by reaction of |
primary and secondary amines with thioethers R,BSR' (Ref. 1). The most

convenient method of synthesizing N-subatitutea dialkyl borine amines rests

upon the reaction of trialkyl borines with amines in the presence of a i
mercaptan as a catalyst. On addition of diethyl amine to tri-n-propyl

borine containing 1-propanethiol, di-n-propyl-diethyl-amino boron (VIII) wes
obtained in a 92% yield  y _CiH,),B 4 n.-CsH;SH —s (1.-CyHly)yBSCoHya. + CHy '

o (V1D .
[(Cﬂth"

#.-CaHySH + (11.-C3l1;)y BN(Cylls)y .
| (Vi v

When carrying out this reaction, the order of the addition of mercaptan

and amine to the trialkyl borine is of great importance (the authors give
exact instructions). The methods of esynthesizing N-substituted dialkyl borine
emines hitherto described in publications (Refs. 1, 3, 6, 10-15) are finally

Cerd 3/4
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explained. Théere are 15 references: 3 Soviet-bloc and 5 non-Soviet-bloc. ¢
1.

SUBMITTED: March 2, 1960
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5 3100 p228/D305
AUTHORS Mikbaylov, B. M., and Dorokhov, V. A.
TITLE: A kylmercapto-(diethyl amino )- boranes
PERIODICAL: Zhurnal obshchey khimii, v. 31, no 11 1061 3750 3756
TEXT: Previous research by B. M. Mikhaylov and V. A. Dorokhov (Hef 1

Dokl. AN SSSR, 136, 356, 1961 disclosed the existence of a new class of
organoboron compounds——the alkylmercepto-(dialkylemino)-boranes (1)
The present work is devoted to the study of three more such substances
ethylmercapto-(diethylumino)-borane - EtzNBﬂSEt (I1); phenylmercapto-

(diethylemino)-borane — EtzNBHSPh (I11)+ and o-butylmercapto-(diethvyl- v
amino)-borene — Et NBHSBu-n (rv). TI(bopo 66 - 75°) was prepared by

distilling a solution of diethyl aminoborane which was preheated at 100 ~

110° for 4 hr. during the dropwise addition of diethylamime. ITI (bopo -
82 - 840) wes obtained by distilling a mixture of diethylaminoborane and

thiophenol that had first been heated at the same tempereoture for 1 br

Card 1/4
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The physical properties of II, III, and IV 1ndicate their occurrence 1n ,
o monomeric form. By studying the reactions of I, the euthors exposed X
the relative mobility of the alkylmercapto and diethylamino groups Lbonded

to the boron atom. Thus, the butylmercapto group in IV may be replacad

by an arylemino group when treating this compound with aniline or o

toluidine at fairly lov temperatures: similarly, the diethylamino group

ang not hydrogen-~is replaced when III is treated with aniline at 60 -

80°. In this connection, the euthors note that V. I Mikheyeva and Ye

U. Fedneva (Ref. 5- ZhNKh, 2, 604, 1957) also synthesized a compound w1 th

the compesition (PhNH)2BH from diborane and aniline, Feor the reactions

of I with aliphatiec amines. however. the conditions are differeat On

boi1ling a mixture of IV and diethylamine for & hr.. only half of the »
former substance is converted into bis-.diethylaminoborane - e compound

which the authors prepared, too, by slowly adding déethylumxne to a solutico

of diethylaminoborane at a temperature of 130 - 160 , The comparativs

inertneas of the hydrogen atom 1o I is further illustrated by the fart

that it cannot be replaced by an alkylmercapto groups aven vhen such com

2
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IRFLELRTILA 2 X7 SR T]

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010004-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010004-8

SRR IS AMPRNF G R Y3

5 IR R 5 =] > 'f,"?:;
L
T
S/010 61 630 Gy o0
Alkvimerrcapto -{diethyl nmine) -borane~ D22y D35 '
pounds are heated with meccajtan nt 200" In the cese f the b b
merceptans, the lower mercopto group 13 replaced by the hiphes P
oot width o batylwercaptnn to forw IV and ethylwmeraptan he ooy

i1ena hetween I und alcohol are believed to proceed f1rret throuph th-
introduction of the alkylmercajpto and drethylaminn proups. after why b

the d:alkoxyborune ei1ther ncts directly on the nleohol s grvwe hviropen

or else 1s symmetrized 1nto orthoborute and diborune when the lntte-

rearts with the alcohol. The low wobility of t(he hydrogen atom bond=d t-
boron 15 also displayed by the 1pability of I to rombine with nnsaturated

hydrocarbons - even at 120 in the jpresence of pyridine. The introduct:on

af boron nnd 1ty dertvatives 18 best nccomjlished 1f the elactron ahelld ‘
af the B H bond 33 relatively denss Acrcording to theyr tendenry

renr towith undnturoted rorpounds the vieryons deryvatives of oo o e

ploced s the following res kot ool N B i3 ot

U:”t\\ Bl ihete nre 1o veferences svaet bl !

The 1eference to the English lTanguage publy
Burg L slondulph, 7 Am Chem  Sor L T
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¢ 2'no 0227/D301
AUTHORS: Mikhaylov, B. M., and Dorokhov, V. A.
TITLE: Organoboron compounds. LXXXVII. The action of diborane

on the aryl derivatives of boron

PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 12, 1961, 4020-
4023

TEXT: When diborane is reacted with esters of aryl- and diaryl bo-
ric acids, 1,2-diaryl diboranes are formed, according to the fol-
lowing reactions:

6ArB(OR)2 + 2B2H6:3(ArBH2)2 + 4(R0)3B (1)

3Ar,BOR + 2B,H,—3(ArBH

2)2 + B(OR)3

(2)

In the case of mono-aryl acid esters the yields are low and about
20-25% of an unreacted ester is recovered, due to the back reaction

Card 1/4
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and preferential displacement of the equilibrium to the left. In the
second reaction the quantity of boric acid ester obtained is 4 times
less and, therefore, it proceeds more readily to the right giving

higher yields of diaryl diborane, The mechanism of the former re-
action is assumed to be based on the fact that the exchange of

groups between aryl and alkoxyl derivatives of boron takes place

through the formation of bridged compounds given by electron de- ‘)<
ficient atoms (B-H-B and B—?-B), followed by decomposition of the

R

dimers. The mechanism of the latter reaction consists of two stages, !
initial substitution of the alkoxy group with hydrogen and forma-

tion of diaryl borane (in dimeric form) and alkoxyborane followed

by the reaction between the former and diborane to give diaryl bo-

rane. An attempt to isolate diaryl borane (reacting diborane with

n-butyl diphenyl borate) was not successful as the latter converts

to triaryl boron which reacts smoothly with diborane to give diaryl

Card 2/4
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Organoboron compounds. ... D227/D301
diborane. In this reaction the structure ~R < occura, in
R,B ‘
2 2
\H//
which B-R-B bond is formed with the utilization of the carbon sp3—
3

orbital and two sp“-orbitals of the boron atoms. In the experimen-
tal part 1,2-diphenyl diborane was reacted with n-butyl orthoborate,
in ether, by stirring the two compounds at 30- BSUC for 5 hours.
After the removal of diborane the product yielded on distillation,
di-n-butyl phenyl borate (b.pt. 106-110°C/3mm), n-butyl orthoboratm
n-butyl diphenyl borate and triphenyl boron. Diphenyl diborane was
prepared by passing diborane through n-butyl diphenyl borate in
hexane. When an excess of ester was used triphenyl boron was first
formed, (m.p. 137-145°9C), which reacted with diborane in ethereal
solution to give 1,2-diphenyl diborane, m.pt. 82-8500, 1,2-Diphe- /X
nyl diborane was also prepared by passing diborane through an
ethereal solution of diphenyl borochloride, and the yield corres-
ponded to 60%., There are 3 references: 2 Soviet-bloc and 1 non-
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Soviet-bloc. The reference to the English-language publication
reads as follows: E. Eberhardt, B. Crawford, W. Lipscomb, J. Chem.
Phys. 22, 989, (1954). ’x

SUBMITTED: January 6, 1961
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5/020/61/136/002/022/034
5-2700 BO16/B060
AUTHORS Mikhaylov, B. M. and Dorokhov, V. A.
—

TITLE: Organoboron Compounds. Complex Compounds of Borane and

Phenyl Borane With Diethyl Amine and Some of Their

Conversions

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2,
pp. 356-359

TEXT: 1I* has been noted that a 90% yield of diethyl amine borane (I) is
obtained by the reaction between diethyl amine and diborane in ethereal
mediums 2(C2H5)2NB + BH, —) 2(c2,115)21w111-13113 (I). In contrast with data of

Ref. 1, I is no crystalline substance, but a colorless liquid which is
distillable in vacuum and is stable to water and alcohols at room tempera=-
ture. A similar behavior is displayed toward diethyl amine by 1,2-di-
phenyl diborane which is smoothly converted into diethyl amine phenyl
borane (02H5)2NH-H2306H5 (II). The latter is less heat-resistant than I.

I and II are associated in benzolic solution and certainly more strongly

Card 1[é
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Organoboron Compounds. Complex Compounds of 8/020/61/136/002/022,034
Borane and Phenyl Borane With Diethyl Amine BO16/B060
and Some of Their Conversions

go in the liquid state. At 130-150°C, I sgparntes hydrogen to give rise
smoothly to bis-(diethyl amino)-diborane (C HS) NBH, , (111), a crystal-

line substance that undergoes sublimation in vacuum. III reacts with water
and alcohols from 60°C on. At 90-150°C, I1I is converted in vacuum to a

diphenyl diethyl amino boron (c6n ) BN(C2H5) mixture (V) and diethyl

amino borane (VI). At -70°C, VI gives rise to a mobile liquid, which,
when heated, dimerizes to crystalline II1I under heat evolution and
hydrogen separation. The first stage of the pyrolytic process is believed
to give rise to pnenyl diethyl amino borane

H
C¢H-B 4 (IV), which is subsequently symmetrized to V and VI. The

> (e ,H,)

27572
symmetrization is reversible. Pyrolysis of II under atmospheric pressure
leads, beside V, to the formation of a fraction which violently reacts
with alcohol under hydrogen separation. The same fraction results on heat-
ing of V and VI. The authors believe this fraction to be IV with an ad-

mixture of III. III and n-butyl mercaptan at 100°C give rise t. n-butyl
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Organoboron Compounds. Complex Compounds of 8/020/61/136/002/022/0%4
Borane and Phenyl Borane With Diethyl Amine BO16/B060

and Some of Their Conversions

mercapto (diethyl amino)-borane constituting a novel type of a substituted
boranes SC4H9-n
(¢ 5 5) NB/ (VIIa). Alkyl mercapto-(diethyl amino)-

boranes (VII) can be produced in an 8%% yield directly by the action of
mercaptans upon diethyl amino borane at 100°C. This process probably has
the following course:t a) a complex of diethyl amine with alkyl mercapto
borane (VIII) is formed with hydrogen separation; b) VIII is converted
into a complex of diethyl amino borane with mercaptan (IX); c) VII results
from IX under hydrogen separation. VII is a liquid with an unpleasant ](\

odor which readily oxidizes in the air and is distilled ir vacuum in un-
decomposed state. As it is a monomer it reacts with alcohols violently
under hydrogen separation. As contrasting therewith, dimers do not react
with alcohols at room temperature. III adds to olefins in the presence of
pyridine at 120-130°C. Di-n-butyl diethyl amino boron (IXa) and Di-n-
octyl-diethyl amino boron (IXb) are formed in this manner, though not
readily and in lesser yields. There are 6 referencess 3 Soviet, 1 US, and
1 German.
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88406
8/020/61/136/004/014/026
”.”,4,0 B0O16/ BO75
AUTHORS: Mikhaylov, B. M., Akhnazaryan, A. A., and Vasil'yev, L. 8.
TITLE: Synthesis and Propertieas of Tetra-n-propyl Diborane and

Tetra-n-butyl Diborane

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4,
pp. 828 - 831

TEXTs The authors studied the reaction of diborane with tri-n-propyl boron
and tri-n-butyl boron in etheric solution, and determined the followirg
facts: 1) When passing 1 mole of diborane through a 4-mole solution of
boron trialkyl at room temperature, tetraalkyl diboranes are produced in

a yield of 70-85%, i.e., tetra-n-propyl or tetra-n-butyl diborane. 2) When
using an equimolecular quantity of diborane, an asymmetric di-n-propyl
diborane is isolated by distilling the reaction products. The second
synthesis method is based on the reaction between diborane and olefins
(Ref.4). This reaction is catalyzed by different ethers. Reaction of
diborane with propylene-1 and butene-1 (ratio 1 s 4) at -70 to -30°C in an
etheric medium resulted in a 48% yield of tetraalkyl diboranes. The latter

Card 1/3
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Synthesis and Properties of Tetra-n-propyl 8/020/61/136/004/014/026
Diborane and Tetra-n-butyl Diborane B016/B075
are completely stable up to 100°C and can be distilled in vacuo. In ;%\

benzene solution they are partly dissociated into dialkyl borane. Tetra-

alkyl diboranes spontaneously inflame in the open air. They are highly

reactive and react with alcohols under the formationm of dialkyl boric acid <
esters. With aniline they form dialkyl phenyl amino boron. Under the
action of mercaptans, tetraalkyl diboranes are converted to dialkylthio-
boric acid. 3uch reactions are convenient preparation methods for
synthesizing organoboron compounds, since only small quantities of side-
products are formed. Tetra-n-butyl diboranes more difficultly react with
&lycol. In this ocase, almost equal quantities of glycol esters of di-n-
butyl boron and n-butyl boric acid are formed, and, in addition, tri-mn-
butyl boron. From the formation of the latter, the following was con-
cluded: The action of nucleophilic reagents causes a substitution of
hydrogen atoms by tetraalkyl diboranes, and also a disproportionation of
tetraalkyl diboranes into boron trialkyls and alkyl boranes. Under the
action of a nucleophilic reagent, the alkyl borane thus forming results in
an organoboron compound with a radical on the boron atom. On the other
hand, boronm trialkyl remains either unchanged (e.g., in the reaction with
glycol), or enters into reaction and, e.g., with rercaptan, forms an

Card 2/3
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Synthesis and Properties of Tetra-n-propyl 8/020 61/1}6/004/014/026
Diborane and Tetra-n-butyl Diborane B016/B075 ’

ester of dialkyl thioboric acid (Ref.6). In the latter cass, hydrogen as
vell as a small quantity of propane are present in the gaseous reaction
products. Asymumetric boron trialkyls can be synthesized by reacting tetra-
alkyl diboranes with olefins. There are 12 references: 6 Soviet and 4 U3,

ASSOCIATION: Inatitut organicheskoy khimii im. N. D. Zelinskogo Akademii

nauk SSSR (Institute of Organic Chemistry imeni
M. D. Zelinskiy, Academy of Sciences USSR)

PRESENTED: July 9, 1960, by B. A. Kazanskiy, Academician V)(

SUBMITTED: July 6, 1960
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TITLE. Rea-%.n3 ot d.p 7ar= anl a.«y. 7 T&r s ®:L -5 =rai T T
ard a.K,. T It A& 1is o101 W% 7 - sra. &3

PERIODICAL: Akederiya rnusx SSSR L. k.adv =~ " g IR R T

TEXT: B. M. Miknaylov r z.tera*. rn wi°0 7 A T 7 «! (= CAN .
30, 782, {*960., ~"rtiriei “he 3v:dies 0o rar ari stat~1 "k iirirane >/
forms with diaigy.:i> *53°srg rT&8.21e3 "Le -X 23 At casL.ey. tirorares alry. YA .
tori- es%ers 1n a4 & U Tt =8Ters ., AThIe IT0 gl Uil lE
BR.EOR' - B;H@ —~y Az "W - ' R Y ’ Tove Lottt
autnors. ' hAas "h- 1 .. k. 4 Cehoarlull 3t d.re .rvotra o Tcia L rean
tion: The nydrager a° % 2 re;.a =4 - v 4 Y orare ryoar oa oW gr o oard.
thus. a ry. -a.£7xy "7 oan? owle; rag I
RZBOH’ - 34, - RH M - R=H BTSN U e O T [

’ T OR! SF
bori: es*ar 4nd a.Ky. horan= Ao, - > %= Th Hoan ! 272

e
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atom: HZBOR' - RBAd - » H3 HoRd 4 . _ —_— N

borane dimeriz:irg *. TS5 CanL¢ O - T - L .o S IR
28 converted azcording ‘ R P [ . S S N g STl
direztion of the primary -=5 ° O

es“er is repla-ed *v a rn.dr wer a” T res . e oo T o -
dialkyl borane and a.k xv rorare  «H - ER I

Moreover, the ausncrag “rorne o 0 L e s T Lo

R,BOR' + R'OBH. -»zkB7 S S Shbeooooar T

R'OBH, = .*/3* R O,,B . /¢ Bf, = Towse v a4l Tl s i
3 /7

decomposed tc cortrobaruatas and 1.t Thare WL oL el eiat Dorrat oo

dialkoxy torane, ATt :
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Reactiona of diborana and alkyl . . B°03/B220

by fractionating *he reastion produzts. Consequentlv. alsc *his 1nitial
direction of reaction results in the formation 3f <he same firnal prcducis
according to (5, as well as to (3) and (4. Orthobcrates react witn tetra-
alkyl diboranes. Azcording to (9) alkyl ber:: es%ers are formed alcwly at
room temperature and rapidly at 60-°0C°C #=1%n a yieid sf abou® BCH:

(RZBH)2 + Z(R'O)aB —-» 3RB (OR ), « (RBH?)2 "3,. 1n this :83e. the inttial

stage is based on the subgtitution of a hydrogen a%om :n Te*rza.kKy. borane
for an alkoxyl group: R,BH - (R 0;53 —» R,BOR + (R C),BE ‘5 Tre

further conversions of the diaikyl boric esters and dialkyl dityranes (“0, :
are analogous to those ir (4'-(8) and (5)-(5%. ar. aiky  brry- cgter and an
alkyl borane being f{ormed "he reationg ('1- 'CY wre reverai' o Trig 18
proved by. 3 (R,BH), - 4RB!CR ). em—= SR,BOR - BH, Tt wmrnarc
R = n-C3H7; R = CHS" Als: *the zonvers:ion -f dialky! slbrrare ° . 11t . rans

| and tetraalkyl dibnrane 1s revarsibie. ?R,,B.‘H4 PREEY RlB)H. « B d .

: PO £ 4 . "

§ For this reason. the react:i-r troseeds c<n beilirg °f <etraalryi. 1.C.rane wih

} orthcborate not according < ' bit =2,

|
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Reactions of dibcrane and alkyl - B*0?/B220
. (R . ‘OR" .. - B 12, hus  l0% Al ran
3 (RZBH)Z 8 (R O)BB — "2RB {OR ., 3,H, 13 Thus A Af €

referred to (13) were 1sciated afrer 2 hr of boliling tetra-n-projy.

diborane and methyl borate. On iist:liation of tha reac®itrn produ--a, 8 O%
of n-propyl boric dimethyl ester »1s -tialned. Nrreiver, .t ®as g%a:21 thas
dialkyl dibcranes form -a%raalky. i.blranes, wilh r rin “rialkyls T
tetraalkyl diboranes were usad in ra%ta.y"i. quan®' “ima in "he rea’’..ns
between boron triaikvia. srihotrates and a.kyl h.ri- estara 14 -

and (*6)(see rrel z.rary somear: at cr _f the autn.ors Ret &0 s A
SSSR, CKhN, *9o' . Nz. &, =I° At abaut TQT-C  s3ters eitner (! u.4.. T
of dialkyl bori: a:ids are formed deperden® In L cha~aszter ©f “re slryl
group in the boron trialkyl High y:elds :¢ theesvers men":-ned 7 10%)
are obtained even at 60-100°C bty uaing the catalys® menticned .:r i:z-rane.
its alkyl, alk?xyé and alkyl merzap-c derivatives

R3B « 2 (R'O} ———————9 3RB {OR ', {4 ‘4" fipally *tak=s the £ f
(9) so that tetraalkyl diborane catalyzes the pricess and 15 regen=ratel
continuously. Likewise, eaters of dialkyl zoric acids are °

those of alkyl boric acids with a yield of tC- 0%

srverted o
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Reaztions of diborane and alkyl B'03/B220
{R,BH).
RzBOR' + (R'O)BB —"————1; ZRB (OH‘,‘2 (*5,. &Also in *his cese. first 5f ail

dialkyloxy borane is formed which converts the dialkyl boric ssters -
alkyl boric esters either directly {i{n analogy to '6, and f47 4r passing
the stage of decomposition 1n*%c diborane and orthcharate 'in ana.iuLv . (9
and (1)). Thereby, tetraalkyl diborane is regenerated. Finally a reverse
conversion of the esters is possible: dialkyl boric acidcar be :urmad from
an equimolar mixture boron tria.xyl - alkyl bor:: es%er by the atove
mentioned catalysis:

(Rgﬂﬂﬁz

R.B + RB (OR')2 -—=> 2R,BOR f*f#,. The yizld 1n e3%ers am:.r"s "o

7

50-70%. (') (15", and ('6' are 3impie L preparalive redpe S oan g thierse

are not known any cther reazt:ons gilving Lhe same re=su." The Am 1l ¥5

of the osrthoborates and %he =3*ers oI “he a 1ds men® .nel Y2nav= si.nt.arly. \(
(W BHI. /

. . I3 - . P ~ ~ .

P KRS}jB + RlB -3 3RB (sp : . Wh--re R = n—;le A 5. pLntt

n-butyl *hicbori:-n-butyl eser %as .3 tated as bDy-;r AT Y3 o tealtln

requires mire severe ..ndit..rha ran that w."n rwhn rates Tt aar
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Reactions of diborane and ulkyl .-« B 03/B:20 /
AY

mercapto-diborane is a more stable -imrecurd ‘narn diaikoxy Y .rare s, oo /K

{1n analogy to (8), de:zmproses eas:.y 9 dit.Tene arnd trehit.orat- 1t s

concluded from *his fa-% that not dialroxy corane Lot diflTan~ “-a %o LL

thogse react:ons whare 4d:aik:xy boranes are .rvolved and exthang- “re.7

hydrogen atom agains® the a.ky. Zroup at Liw o LzDpevat.I=a. T g

7 references: 4 Soviet blo: and 2 norn-Scviev-biz-. Tha twm  rel i-r es °°
English-language publica‘i<rs read as fol.
Schieainger (Ref 2: . Am. Chem Sc: %
Thomas (Ref 4: Am pac. c935€9% [ i3¢)

ASSOCIATION: Ins%itut ~rganicnesk:oy vhimi: @3 .. 0 Z5.Lr34.4  Adal=d@il
naugk SSSA (irsti-a-e <7 Crgan. Chez.s - o
Zelirskiy of *re A-adeny 3f S:t.en:es 'ISSR

PRESENTED: Mar:zh <5 " 3% 'y B A Kazanak.y., Acalen:I.an

SUBMITTED: Mar-n 2. '8!
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3,062/62,000 0Lz 05« 2 7
B*i7,B"28

AUTHORS Miknay.ov B M ., and Kozminskay,a, T K
—
TITLE: Organotoron compounds 90. Orgardrna g:n tniol rotoalts

egters

PERLOLTCAL: Axad-mi .4 nask SSSR. lzvestiya clieleniye KIImIciwsd KN
nauk no. 2. 1962 256-26C

TEXT: This 1s in continuation of a study of the rea-ticn ~t a.kj. @ 7
dina..des w:+h mercaptans 'Communication 89 had Yte.n put.:shrei 'r tne
Ts. AN SS3R. Oti khim n o 961, 3¢t . If a4 miztuve f mlky. Lorcr
30 L s des and ethy! mercaptan excess is heated 12 T 1.10g poir- v,

se-er. f a:xky: chiorc tnioboric acii will te 2tta.re-d in addiuion to
A 4 S Psteré of a.ky. thioberic acid. The former are .rciucts 2f ar v/*/
irnoomp.ere s_tstitaticn of chlerine atoms and represent a r:inerts Jnd “®7
C,H.5H

typ= 2f t~oren lompoundsg: RBC;2 —_— > RB(SCPHﬂ// - RE,SCQHL,C

R=n -C_ H.: 1—C5Hﬂ; n‘CdH‘9 The yields of alkyl chicro triasroric a®. .t
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Jrgarot:oin compounds, . B 17,.B136
witer 5 3ar: ¢ W even 1n the case of an ejuimo:ielai.ar ratil 2f reagernts

o.ra.3e these estersa are tuaerma«.y uanstable. fnew i3> e1 v vatal oo

s ~
.

ars fregquently decomposed :nto aikyl thiobori: a:zid es3ters ar
sorin o 1toanioriaes Aiky. btoron dibromides and « ny. mercaptar .n a

. v.e.d4 ewnvl esters of aikyl bromo thioberic azii "6° -7 o oyre.d

v gre far more stable than chlorine thioesters and 1L oot thange #°-

t1.®1 17 va uum A simllar reacticn takes [iaCe Lelweern pneny. ~ 0T

s wy. mercaptan, resulting ip ethyl ester of pron;. trinw

ALK .

-

Tre second way o! synthes:zinyg aiky. chlirine thi taor: /
the =xchange reacztion between a.kyi corcn i hirrides an: V/Y
z acid esters. In this way etny. «s*er of n-propyl .n.oov.
"yieid w0 %) was obtained from an &, ulmMC:=tiial M.X%L7e
dicnicride and diethyi ester ¢l o [Topy. THLOTLLTIC0 a.ll
roCm Temperature The third «ay ~f syntrnes. ' "€ a.¥..
r'2 actd ester s based on tne etfe.t f bor-r VYalld-s
.2 acld ester at room temperature Bu*y. egtor L LAl
c¢ ac.d [yieid 80 %) was synthesized 17 “his wav Foom tat.
camyi thi.bor.: aci:d and boron tr.trim ie Tre a1
ssters townrd dietny! amine 1ndicates That “re tal oot
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Crgaroberon compounds

tro

srgananoran compounds of the type RB/SR') has a higner motiilty than
a.Ky7. MeTrcaplo ¢Troup Al reactions were performen :nodry Allroge”

a.mospnere There ar= 9 references: 6 Soviet and ! nun-Scviet Thoe
*hree referenc-3 tc Bnglish-language publicatiors read as foLlews

e
+

U H--+4'ey et a. J Chem Zoc 956, 1,40, €243 P McCusker =% a.

7 Amer Cher Scc  ’9, ‘B2 '9nT); E Abel et ai J Chem So- o

4SSNCTATION: lnst:tat organ:cheskoy khimii iz N D Zelinsa g arad-1 . u/)/
-9k SSSR ‘Inz‘:tu.te of Organic Cremistr; imen:
N D Zelinskiy of the hcademy of Sci-rces VISR

STHMTITTELD. Augrast R 40!
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s/mysa/ooo/ooo/oez/ 129
D204/D307

AUTHORS 1 Mikhaylov, B. M. and Kiselev, V, G,

TITLE: The oxidation of ethylene and propylene with oxygen under
the action of fast electrons )

SOURCE Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii, Bd. by L. >. Polax. Moscow, Izd-vo AN ©S5R, 1962,
367-373 '

o 4 a

TEXT: Ethylene oxidized chiefly to peroxides, glycolic aldehyde,

HCOOH, CHaCH and CO; small amounts of CHBOHO. H?, 002 and traces of

butylene, CH,0 and CHBCOOH vere also found. In an Al reaction main- o
tained at room temperature and initially atm pressure, with CZH4/02

-

equal to 1, it was shown that ethylene reacted faster than 02 on

irradiation €0.2 - 1.7 x 102} ev), especially at the lower doses.
The reactor walls behaved as a catalyst until they were covered by
the liquid products. Dose magnitude exerted little effect on the

Card 1/3
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The oxidation of ... . 0204 /D307

oxidation yields, for irradiation periods longer than 15 min. Under
similar conditions, in oxygen-poor st:rting mixtures, those proces-
ses were favored in which 02 does not play a primary part; oxygen-

rich mixtures led to a fuller oxidation of the olefin. snergy yields
were relatively independent of the dose of irradiation and the
olefin: 02 ratio (n). The reaction proceeded similarly in Al steel,

glass and brass reactors, (although in the last cases some secon- //
dary reactione were affected), and vas relatively uninfluenced by '
changes of temperature (-40 to +80°C). Under similar conditions

(Al reactor, room temperature initially atmospheric pressure, a

dose of 0.55 x 1023 ev, n = 13 propylene oxidized mainly to acetol,
peroxides, CO and propionaldehyde, with smaller amounts of HCOOH,

CH20 and 002. The reaction is analogous to that of ethylene. It is

proposed that the initial stage of oxidation comprises the addition
of O2 across the double bond of the activated olefin, to form cyc-

lic peroxides, (1), which then isomerize to glycollic aldehyde or
...acetol. Acetaldehyde and propionaldehyde form by the reaction of

Card 2/3
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The oxidation of ... D204/D307

I with further olefin and CO and HCOOH by the reaction of I with
further oxygen. There are 6 figures and 3 tables.

ASSOCIATION: Institut organicheskoy khimii AN SSSR im. N. D. Ze-

linskogo (Institute of Organic Chemistry AS USSR im.
N. D. Zelinskiy)

"N

—
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AUTHORS: Mikhaylov, B. M., Shchegoleva, T. A., and Bubrov, Yu. N.
TITLZ: Organoboron compounds. Communication $¢. Refractions of

the bonds of boron with some elements
PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye knimichesklkn
" nauk, no. 3, 1962, 413-419

TEXT: Refractions of (B — C), (B —0), (B—N), {B—=158), and (B — ClL

Yonds were calculated from molecular refractions of varicus organodoron

compounds having regard to hybridization according to Denbigh's method.

inhere possible, compounds of the type BX3 were used. Moclecular refractions /%/,
[

.

were determined from the Lorentz-Lorenz law. For the bonds B — Ca‘i"h and

B — O, the mean value of their refractions was found from molecular

refractions of boron trialkyls and trialkyl borates: RD = 1,93 cm3 and
3

RD = 1.61 cma, respectively. For B — Carom.' a mean value of RD = 2.76cm

was determined from the molecular refractions of aryl boric acids.
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Organoboron compounds.. . B117/B144

Molecular refractions of triamides and N-gubstituted alkyl-{d;amino/ LoPona
s>roduced a mean value of 1.97 cm’ for the refractions of 3 — N. The mean
refraction value for the B — N bond in dialkyl- {amino) borons, tneir
l-substituted and dialkyl boryl hydrazines was 2.01 cmb. Thus, the mzan
refraction value of the B — N bonds may be assumed to be 1.98 cmd. For the

3 — = bond in thioborates as well as in alkyl- and dialkyl thioboric esters, 7

[}
& mean refraction value of 5.59 cm3 was determined, which is somewhat hieherb/(
than the value of 5.20 cm’ determined for this bond in dialkyi thiovoric
acids. Various organoboron chlorides were used for ca. culating the
refractions of the B — Cl bond. As the production of these chlorides in
pure form is difficult owing to their tendency towards dispropcrtionation
and their easy hydrolyzability, the value found showed hignh fliuctuations
and produced a mean value of RD = 6.88 cm”. There are 13 tabies and

27 references: 15 Soviet and 12 non-Saviet. The four most recent
references to &nglish-language publications read as follows:

P. M. Chistopher, T. J. Tully, J. Amer. Chem. Soc., 80, 6516 (1958);

G. P. Hennion, P. A. McCusker, J. V. Marra, J. Amer. Chem. Soc., £9, 3481
(1958) and J. Amer. Chem. Soc. 81, 1768 (1959); D. Aubrey, M. Lappert,

Card 2/4 Il &;,Chn com N.D. Zelwsky AS S M
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AUTHORS: Mikhaylov, 3. M., and Galkin, 4. F.
TITLE: Organo-boror clmpounts. Communication 95. Synthesis of

B-alkyl-B-diaivyl mercapto cerivatives of horazol and some
of their conversions

FERIODICAL: Acace..yas Laurk . SR. Iavestliya. Ltawleniye
“himicheskixh nauk, no. &, 1962, 619-623

mEXT: The authors nad fourd eurlier {(Izv. AN 3S3R. Utd. krim. n. 1959,

172; ibid. 1961, 371; Dokl. AN S5:R, 127, 571 {1659);  ihid. 27,

1523 {(1%59,, tnat alkyl mercarto derivatives of organo-bhoron compourds

are highly reactive, and often surpasa organo-btoron haiides with respect

to synthesis. For this reason, the reaction of organo-metallic compounds

with B-trimercapto derivatives of Yorazol was studied for the purpose of
obtaining bifunctional borazol derivatives; the B-trimercapto

derivatives had been obtained from iead mercaptides and b-trichloro

borazols. 1 mole of n-butyl magnesium cnloride with 1 mole of

B-tri-n-butyl mercapto borazol (1) gives a 3390 yield of B-n-butyl- 51

Card 1/8
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B-di-n-butyl mercapto borazol (11) {n.p. 11£-120°C (0.2 mm Eg),

20 _
420 . 5.9860, 029 - 1.5065, MR = 95.43 (C, H, B,¥,5,)):
D 12707 1Y 372
SO H, Ciliyg
| :
1 Il
iy .
N NH HN N
- n“,lly\lq(fi - oy SMye
B I B i3
SN N VANVAN
CleS N SO, H C 1S N SCHy
H 1t

(I ¥

Tne reaction of 1 mole of t-trialxyl Tercapto-Li-trialxyl torazols
(R = CH3’ CQH5> #ith ©.8 moles of n-butyl lithium showed a smoother,

stepwise replacement of the alkyl mercapto groups by alkyl radicals.
B-alkyl-B-dialkyl mercapto-Nh-trialkyl borazole were obtained in 62 -65%

yield:
Y

Card 2/8
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Organo-boron compounds. ... B110/B101
SO, o,
I I
'/ S HN NR
ik ‘?“ oa- .o O HSL
Bon BB
VAR . -
4HS { st (oM [P R AT
T v
(1 H o= CHs, Call,

) . cethyle

With the same rat.o of resgents and with ethyl lithium, B-ethy

B-di-n-butyl mercapto-N-trietryl borazol (V) is obtalneg with a yleld
20 2

of 62.5 (b.p. 161-163°C (0.15 am Hg), d, = 6.9826, n_ = 1.5080,

YR = 113 (°16H56B5N532»

D
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S, vally
h B
(NN =t CTHLN N il
' B EY Y BT sone ety
BB BB
(/\ s SN
CaH oS NSO, S N S,
ali; 1N

vy

Like the B-trialkyl mercapto derivalives of boruzol, these B-alkyl-
B-di-n-butyl mercapto-N-trialkyl borazuls can react with various
reagents with active hydrogen: 2 moles of CHBOH with (Iv) (R = CZHS)

give a 58% yield of B-n-butyl-B-dimethoxy-N-triethyl borazol (v1)

20 2¢
(C12H50B5N302) (b.p. 147-150°C (2 ma Hg), dy = 0.9565, nDU s 1.4608,
MR = 80.5): jx
Card 4/8
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Organo-boron compounds. ...
oy, Chile
1 i
‘ : . N
RUNER A ARV fathe RN RN
woo Y R
“.HVS“ AN S IR .o iy,
Call il WV
B 208
! 1 i act . nore
B-alkyl-’ 2lkyl mercapto derivatives of borazol. react ever

2@l 5T mety ik with !
$ily wWalde SCabeTy TS raecondary amines: T O @ L ine
readlly ¥.-i o SN Lo vie.c of B-ethyi-B-di-
(V) or (IVv) (R = C2H5, give a )=, ;

: ; BN
{methylamino)-N-triethyl vorazol (VII, R = czas) (cma28 3 5)

2C 20 _ 4 4650, 4R = 73.8) end
(v.p. 101-103°C (0.3 om Hg), ¢, = 0.9748, ny 5¢,

. o L ocH
B-n-butyl-B-di-(methylamino)-N-trlethyl vorazol (VII, R = n-C, 9)
Card 5/8
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B116/B101
Organo-boron compounds. N
20
°c (0.1 mn i 120 £ 0.9557, nf~ = 1.4870,
-1¢5°c {C.1 mm Aa), D

(C,. H. B N) (b.p. 100-1 y

12732735
MR = 83.7)s

e )
TR - AT et

CHENC . -

c.n,s/\.\" i, CHONHN NTCHG

7,
ey, 1 .
PRI | PO I NI

dimetnyl smine give a 70-7%¢ yieid of
= 1)
Ho= C?fs)

(1v} or (V) (R = C2H5) witn :
20 _ 1.2830,

B-ethyl-B-di-(dimethylamiro
° 3 om Hg), 420 = 0.9359, ©
5.0 (v.p. 88-90°C (0.3 ma Hg)y d, . , 65

( B
\012H52 ) yl bvorazol
MR = 86.50) and B-n-butyl

y_N-triethyl borazol (Vili,
(

—B-di-(dimethylamino)—N—trleth

Card 6/8

g

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010004-8"



4
37

Tt v s S Tt

U S

Organo-boron compounds. ...

2
2% . 0.9333, n°Y . 1.4845):
4 D
it
B
s
CaHe — N N -CgHy
: 4 2HN Cligng -~
b B
\. .
C.u.s/ S.'/ SO H,
CoH,

R o= t5Hy n-Ueiy

The English-language reference reads
T, Harris, H. Sisler, J. Amer. Chem.

Card 7/8
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(VIII, R = n—C4H9) (C14H56B5N5) (b.p. 110-

as follows:
Soc., 8G, 4515 (1998).
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115%¢ (0.05 am Eg),

it

B
LN N =yl

bow
ClinN NN Gl

11]"

(V1L

Is)

3. Ryschkewitsch,
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Organo-boron compounds. ... B115/B101

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelins¥ogo
Akademii nauk SSSR {Institute of Grganic Chemistry
imeni N. D. Zelinskiy of the Academy of Sciences USSR)

SUBMITTED: November 1, 1961
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MIKHAYLOV, B,M.; DOROKHOV, V.A, ’

Organoboron compounds, Report No.36: Reactions of 1,2~diaryldi-
boranes with primary amines, Izv,AN SSSR Otd.khim.nauk no.4s
623-627 Ap '62, (MIRA 15:4)

1, Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR.
(Boron hydrides) \AmineJ
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_MIKHAYLOV,-B.M.; VASIL'YEV, L.S,

Organoboron compounds, Report No.97: Action of diborane on
esters of dialkyl poric acids, Izv,AN SSSR Otd.khim,nauk
no.4:628-634 Ap 62, (MIRA 15:4)

1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR,
(Boron hydrides) (Boric acid)

SR 2 ek TR
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AUTHORS: Mikhaylov, B. M., and Vasil'yev, L. S.
ADERWOR Jrganoboron compounds. 99.  Reaction of tetraalxyi didoranes

w.th boric acid esters

P-3I0DICAL: Axademiya nauk SSSR. Izvestiya. Otde.eniye khimichessidl
nauk, no. 5, 1662, 827 - 8%3%

TuX7: In continuation of previous papers by the autihors (Izv. AN 33CR.

Jwd. «him. n. 1961, 531; Dokl. AN SSSR 139, 385 (iy061,), the convers.on
tetraalkyl divoranes with orthoboric acid esters into algyl poric a~:d

z3ters is investigated. Trimethyl, tri-n-butyl, tri-n-heptyl, and tri-n- ;

nepty. borate with tetra-n-propyi divorane and tetra-n- putyi “<iborane werve

used in different ratios and under different conditions. After 2.5 hrs in

the water bath tetra-n-propyl diborane and tri-n-heptyl borale (112) gave

r.se¢ o the di- n heptyl ester of n-proyyiic acid in a /Ae‘q o 3. T

. o\ ' - ' = n-C
R,BH), 2(R'0) 3B = 33B(0R )2+ (1/2,\%“2 Jpi R o=n- > 7, ' =n-C,;

Snme alxyl divorane or dialkoxy borane is aiso Jormed. In tn
3tabe of the reaction between tetraal«yl diboranes and o‘tnoborate

bl
i
Va

E“@W“

bt e
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drgunoboron compounde. 99. ... 3110/3101

~rirogen is exchanged for tnhe alkoxy group 1o
noric ac;d and dialkoxy borane:

AN xa/ + (RO)p ~
R/ XH/ \ R \\(\‘/

form tne ester of 1ia: A(‘/A

or'

] + R,BH

s
SoR

\ Y \B/OR
R/ \o’( \orz

RBOR' + HB(OR'),

Liscxy Lorane is Lwnen symizecrized i3

diltorane .nd L .TaLw

[ \ . . .. R mr e
SED L uA N7(~2d\Uu|/3 + \1/2;32d6. Diborawne then converts

[ DS

O lad.nfe Lo

[ROREY

osser into alkyl boric acid ester ond qialayl

1igorane. OLLCE
. ....£w%v worazne possesses & 3- Y pond, .t CBR 4i80 reacti W..L

.vciran...yl diborane: (R Bd) + 2HB{OR" ) — (’RBH

dial

2)2 7233(03')? or witin
~<y» ooric acid ester:

CIA RDP86 00513R001034010004-8

s RGHE ER R pm;mwmm
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‘rganoooron compounds. 9. ... 3110/B101
' g
21 . 5B{0R')?RBY + RB{CR')
OR'
yametrize to the ester of al«yl boric acid and disleayl dito-
r_ne or it may exchange its hydrogen atom for the ai40Xy group. 7The
“ollowing products were synthesized: (1) n-heptyl ester of di-n-pro.y.
soric acid (b. p. 92 - 97°¢/4.5 mm Hg; n%o e 1.4250), (2 di-n-nepeyi
bt

. 20 i
ester of n-propyi boric acid (b. p. 120 - 1239C/%.5 am Hg; no = 1.42905,
AY
/

Thne resurting A1LYyi @.KO0AY L.Tale

"

15 1o.e L0 S8

D
t . - ~ v O 7
V3 tri-n-heptyl borate (o. p. 197 -1000u/5mm Hg; ng e 1.47%19),
simethyl ester of n-propyl boric acid {(c. p. 958 -6503/107 mLa Bg; nab

-.38245), {5) di-n-butyl ester of n-propyi voric acid (b. p. 65

-’ﬂoqémnxgr%3= 1.4112), (6) dimethyl ester of n-propyl boric acid {b.e D.

25 -56°C/95 nm Hg; ngo = 1.3853), {7) di-n-propyl-(phenyl amino) boron
(. p. 16 -81°C/2 mm Hg; n%o = 1.5055), (8) dimethyl ester of n-buty. tor.c
' 51 - 54°G/43 ma Agi no0 = 1.3950), (9) di-n-outyi-bis-(phenyl
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OUrganoboron compounds. 99. ...

. 20 B S T T
mino)boron (o. p. 111 - 1140C/4 mm Hg; ny o= 1.4569), (10, n-outy.-uis

20 ~m
e} [ = 1,87 .
{sneny. aminojboron (b. p. 128 - 132 £/0.08 mm Hg; ng 1.5720)
i i Cl nimiios \ ZaLlirnko.) Aniirmil
L5300IATICN: Institut organicnes«oy KLiikli i@ N. D. lel ©0.0 drai ' N
rauk 5S5% {Institute ol Jrganic Jneml1sury imenl ive U .

. [ERT-E
Zelinskiy of the Academy of Sciernces USSy;

oL ITOEDs December 6, 1961
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5/062/62/000/006/003/008
8117/B101

. -t T e ey 4 o }7 ‘i)
A TVE T ANy L0V, Lo e,y and fedotov, N, 3.
TiTL uryansueren comyounds. Comnunication 100. Reactions of

ceters ©. t.ioboric and organothioboric acids with carbonyl
comyou:.ds

Y UI0hL: AR lewis . mauk osoR. lzvestiya. Otdeleniye whimicheskikh

ANk, 0. U, 1962, 739 - 10C1

vt oboric ac. esters were snovn to react with aldehydes and ketonss
t: £ r.ation of thio.cutals, tniogertals, and boric oxidej di-n-butyl

wi-al of acetone (90 , wa: got sesides bdoric oxide, from a benzens
6. ~ion of scctone nni a-batyl thioborate teated in a water bath (3 ar).
. v . 5..0 eonditions, etnyl thioborate and acetophenone yielded boric -
“%. e .o oacetG_.enone iiethyl thiosetal (82.1%). Ethyl thioborate reacted .-
»itrn %enzaelleaylc in btenzene so.ution, liberating heat and producing. boric
oxile and benzaiien,.ie iietayl thioacetal (41.1.). The reaction of n-butyl
eyl thioborate with ucetone yiel“ed phenyl bvoric anhydride andi di~-n-butyl
iocetal of zcetone (806%). 7The remction of n-butyl-di-e~naphthyl thio-

/
-
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n acetone yileiiel ii—L—,aﬁftth noric anhydride (78.5~), ncetone
| nd s.a.. amounis of w-nnphthyl boric anhydride and naph-
¢ reac-io. of .cetone with diphenyl thioborate gave phenyl boric
354; and tunzese besiies diphenyl boric anhydride (69.4%). The P
etone thiokctel was only 6%.5%. Acetone supplies the hydrogen -
r tie forration of aromatic nydrocarbons.

AELGSIATICN:T Institit orpanicneskoy «himii im. N. 2. Zelinskogo Akademil
nauik SS33{Institute of Organic Chemistry imeni N. D. Zelinsky
of the icademy of Sciences US3R)

S TTED Jaruary 1%, 1962
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B117/B18
5")%’0 2220 7/ 0
AUTHORS 3 Mikhaylov, B. M., and Dorokhov, V. A.
——

TITLE: Organoboron compounds. Report 101. Synthesis and conversions N
of complex aryl borane compounds with secondary amines

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh
nauk, no. 7, 1962, 1213 - 1218

TEXT: New aryl borane complexes (dimethyl-phenyl borane, diethyl-amine-
p-tolyl borane, and diethyl-amine a=-naphthyl borane) ware aynthesized from
1,2-diphenyl, 1,2-di-p-tolyl, and 1,2-di-a-naphthyl diboranes and the
correspondent secondary amines in ether and bengene at -10 - 09C and their
conversions were studied: Diaryl(dialkyl amino)boron and dialkyl amino-
borana compounds were obtained from dialkyl amino-aryl borane by pyrolysis

at 70 - 150°C. Dialkyl aminoborane reacted with mercaptanes, yielding

large amounts of aryl(alkyl-mercapto)dialkyl aminoboroncompounds. To
complete this reaoction, which az}o in at room temperature, the mixture

has to be heated to 150°C, since the aryl(alkyl mercapto)borane foraming

in the initial stage reacts with mercaptane to fora aryl(alkyl mercapto)di« /
alkyl 7m1no borane. Aryl(alkyl mercapto)dialkyl aminoboron compounds JA
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are colorless, easily hydrolysable liquide which oxidize in air and are
converted into aryl-di-(alkyl amino) boron compounds by primary amines.
They are more stable than secondary amines. To obtain aryl-di-(alkyl
amino) boron compounds, higher-boiling secondary amines aust.bowedsand the
mercaptanes and secondary amines forming in the reaction zZone must be
distilled off. -

ASSOCIATIONs Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk 5SSR (Institute of Organic Chemiatry imeni
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TITLE: Organoboron compounds. Report 102. Monoalkyl mercapto
derivatives of borane

PERIODICAL: Akademiya nauk SSSR. Iavestiya. Otdeleniye khimicheskikh

TEXT: The reactions pof diborane and mercaptanes in ether solution were
studied at room temperature. Independent of the component ratio, diborane
and methyl mercaptane yielded a solid, storable polymer which dissolves in
ether and benzene, and converts into a trimer in a solution of tetrahydro-
furan. A viscous, colorless polymer was produced from diborane and ethyl
mercaptane, independent of the component ratio. The reaction of diborane
with n-propyl and n-butyl mercaptanes only yielded polymers at a ratio of
1 ; 2, Trimers of ethyl, n-propyl, and n-butyl mercapto boranes formed
spontaneously from the correspodding polymers. The resulting trimers are
a new type of organoboron compound. They are very stable, have a cyclic
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